FTIR studies were carried out on Agilent 670 IR spectrometer in the attenuated total reflectance (ATR) mode. TGA experiments were performed on a TA SDT Q600 with a heating rate of 10 °C min -1 over a temperature range of 25-1000 °C. Powder X-ray diffraction (PXRD) measurements were carried out on Bruker D8 Advance X-ray diffractometer with Cu K  (λ = 1.5405 Å) radiation source operating at 40 kV and 30 mA. The patterns were recorded with divergent slit of 1/16° over the 2 range of 1-50° with step size = 0.01°. Surface area measurements were conducted on a Micromeritics 3Flex gas sorption analyzer. Samples (~30 mg) were degassed at 85 °C for 20 h and then backfilled with N 2 . Adsorption isotherms were generated by incremental exposure to ultrahigh-purity nitrogen up to 1 atm in a liquid nitrogen bath, and surface parameters were determined using BET adsorption models included in the instrument software (Micromeritics ASAP 2020 V4.00). SEM images were obtained from FEI Quanta 450FEG. TEM images were obtained from a FEI-Titan 300 operating at 200 kV. Dynamic light scattering (DLS) measurements were performed on a Malvern Zetasizer NanoSeries. EPR spectra were recorded on CMS 8400 EPR spectrometer with a centerfield at 337 mT, sweep width of 20 mT, and power attenuation of 20 dB, and visualized with EPR Commander 6.0.
Structural modeling. A crystal model was built with the use of Biovia Materials Studio software package. Based on the geometry of the building blocks, a model based on stacked square layers was created in the tetragonal space group P-4. Initially, the model was geometrically optimized using a universal forcefield based energy minimization, allowing cell parameters optimization. Following, the lattice parameters were further adjusted according to the position of the experimentally observed diffraction lines, and subsequent geometrical optimization cycles were run. Finally, four chloride anions per unit cell were introduced in the model, and their location in the cell was optimized with the use of the sorption module (locate task) of Materials Studio.
Bromate adsorption experiments.
A stock solution of NaBrO 3 was prepared in water and diluted to various concentrations that were used to create a calibration curve. Quantification of NaBrO 3 was performed on an Agilent 1290 Infinity UHPLC coupled to a Bruker EVOQ triple quadrupole mass spectrometer. Agilent C-18 column (1.8-µm particles) was used with an inner diameter of 2.1 mm and length of 15 mm. Mobile phases consisted of 0.1 % formic acid for solvent A and 0.2 % formic acid in acetonitrile for solvent B. A sample volume of 10 µL for both calibration and unknown was injected onto the column. The samples were eluted from the column in isocratic mode for 3 minutes with solvent A. A 2-minute wash at 80 % B was used to keep the column sensitivity high and prevent carry-over, and a 2-minute equilibration at 0 % B was used to regenerate the column for next run. Column was attached to an Agilent UHPLC with a flow rate maintained at 400 µL min -1 . Selected/Multiple reaction monitoring (S/MRM) analyses were carried out on an EVOQ ESI-triple quadrupole mass spectrometer (Bruker) operated in negative ion mode. A calibration standard was used for creation of the transitions. Optimization of collision energy (CE) was performed for each transition tested. The final method for S/MRM included the following transitions and specifications: 128.85/112.9 (CE 21V), 128.85/97 (CE 31V), 126.85/110.9 (CE 21V), and 126.85/95.1 (CE 32V) where the precursors 128.85 and 126.85 correspond to the [ 81 BrO 3 ] − and [ 79 BrO 3 ] − respectively. The rest of the setting for the EVOQ triple quad mass spectrometer were as follows: spray voltage 4500 V, cone temperature 350 °C, cone gas 50 units, heated probe temperature 350 °C, probe gas 40 units, exhaust gas on, and nebulizer gas 40 units. Residual NaBrO 3 concentration was determined by means of the linear least square regression model after external calibration with calibration standards (n=5). Every calibration standard and sample was run in duplicates, with two blanks run before and after each sample run. The R 2 of the calibration curve was >0.99. Limit of detection was 0.1 μg L -1 and limits of quantification was 0.3 μg L -1 .
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Bromate adsorption kinetics. To determine rate constants for bromate adsorption by various COFs, 10 mL of 50 μg L -1 BrO 3solution was transferred into a 20 mL glass vial and 5.0 mg of the COF was added to it. The mixture was sonicated for 10 s followed by stirring at 500 rpm. At various pre-determined time points, 1.0 mL was removed via syringe and passed through a cellulose syringe filter (Thermo Scientific Nalgene 0.45 μm SFCA). The filtrate was analyzed by EVOQ LC-MS liquid chromatography coupled to a triple quadrupole mass spectrometer. Concentrations of BrO 3in filtrates were determined by calculating area under the chromatogram curve and relating area to a calibration curve of known BrO 3standard solutions. Data were fitted to a pseudo-second order kinetics 1 model and the rate constants (k obs ) were determined from the linear fit according to the equation t/q t = t/q e + 1/(k obs ·q e 2 ), where q t is the quantity of BrO 3adsorbed at time t (min), q e is the adsorbed amount at equilibrium, and k obs is the second-order rate constant (g mg -1 min -1 ).
Bromate adsorption isotherms.
To determine maximum quantity of bromate adsorbed by each of the COFs, 2 mL of BrO 3solutions ranging in concentration from 12.5 to 300.0 mg L -1 was prepared. Next, 1 mg of a COF was added, the mixture was sonicated for 10 s and stirred at 500 rpm for 30 min. Finally, 1.0 mL was removed via syringe and passed through a cellulose syringe filter (Thermo Scientific Nalgene 0.45 μm SFCA). The filtrate was analyzed by EVOQ LC-MS. Concentrations of BrO 3in filtrates were determined by calculating area under the chromatogram curve and relating area to a calibration curve of known BrO 3standard solutions. Data were fitted to the Langmuir adsorption model 2 q e = q m ·b·C e /(1+b·C e ), where q e (mg g -1 ) is the amount of BrO 3adsorbed at equilibrium, C e (mg L -1 ) is the equilibrium solute concentration remaining in solution when q e is achieved, q m is the maximum adsorption capacity corresponding to complete monolayer coverage, and b is a constant (L mg -1 ).
Regeneration experiments. BrO 3was desorbed from PV-COF using a previously described method with slight modifications. 3 Briefly, in the first adsorption cycle 5 mg of PV-COF was added to 10 mL of 50 μg L -1 BrO 3and the mixture was stirred at 500 rpm for 30 min. The COF was collected by centrifugation and washed three times with 15 mL of 50 mM NaOH and with 10 mM HCl until the supernatant was neutralized. After a final water wash, PV-COF was dried overnight in a vacuum oven at 45 °C and reused for subsequent cycles. In addition to the industry-relevant BrO 3concentration of 50 μg L -1 , the material was also reused for adsorption of 50 mg L -1 , using the same protocol for desorption and re-adsorption. 
Modeling interaction between BrO 3and PV
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Flow experiments. A 1-mL syringe was equipped with three layers of filter paper at the bottom, charged with ~50 mg of PV-COF and capped with a syringe filter (Fig. S22 ). Bromate solution (50 μg L -1 ) was passed through using a syringe pump (New Era Pump Systems, model NE-300) and a flow rate of 1.0 mL min -1 . The filtrate was analyzed with the same method on HPLC-MS as above. The material was regenerated by passing through the same syringe a solution of NaOH (50 mM) followed by a solution of HCl (10 mM) before being used in the next cycle of adsorption for a total of three adsorption cycles. 
